Moina hutchinsoni Brehm, 1937, a nearctic anomopod cladoceran, was observed in shallow ephemeral ponds of the former Texcoco Lake, near Mexico City, Mexico. The type material, from Lake Winnemucca, Nevada, was considered lost; additional topotypic material could not be obtained from that locality because the site is completely dry. The species is redescribed herein based on specimens from Texcoco Lake and Border Lake, Nebraska. Specimens from these localities were compared to study the morphological variability of this species; differences were found in the cuticular hair patterns on head, body, antennules, and second antennae, in the number of feathered setae on the postabdomen, and in the structure of pectens in claws. The life cycle of this rare species was analyzed in the laboratory. In culture, diet consisted of the microalgae Ankistrodesmus falcatus (freshwater) and Chlorella sp. (marine); both algae were consumed by the cladoceran. Culture temperature ranged between 158 and 208C, and salinity range was 5-25 g L À1 . Cultured specimens were significantly larger than those from field populations.
Moina hutchinsoni
, is a freshwater cladoceran that has been reported from saline lakes (Goulden, 1968) . This species is easily recognizable by its having a unicuspidal distal tooth on the postabdomen; most Moinidae show a bifurcate character. This particular feature is shared only with another congener, Moina eugeniae Olivier, 1954, a taxon distributed in Argentina (Goulden, 1968) . Both species dwell in the same kind of continental saline systems.
Originally, M. hutchinsoni was described by Brehm (1937) from material collected in Soda Lake and dried-up Lake Winnemucca, Nevada, U.S.A. The Trukee River once flowed into Lake Winnemucca many years ago, but diversion of the Trukee River for urban growth and irrigation caused the river to empty into Pyramid Lake; therefore, Lake Winnemucca has disappeared. Its remains consist of ancient tufa formations and former shorelines. When it was last recorded, Lake Winnemucca was 25 m deep, 5.6 km wide, and 41.8 km long (www.uwec. edu/jolhm/Past_Classes/1998/491Class/nov6/ nov6b/lake_winnemuccaLINK.htm). The original type material was sent by Professor G. Evelyn Hutchinson to Dr. Vincenz Brehm (Austria), who in turn first described this taxon (Brehm, 1937) . The type material is considered not existent because most of Dr. Brehm's specimens were lost, and he did not specify any types in the original description. Other notconfirmed records are by Moore (1952) in the Manito Lake (Saskatchewan), Anderson et al. (1955) in the lakes Lenore and Soap in the Grand Coulee (Washington), and in a small pond near Missoula (Montana) by Vinyard and Menger (1980) . Additional material from Soap Lake (Washington, U.S.A.) was sent by W. T. Edmonson to C. E. Goulden, who used it for his monograph on the Moinidae (Goulden, 1968) and added some morphological and ecological data about this species. However, like many other cladocerans described decades ago, this species should be redescribed in accord with present-day descriptive standards. Also, Goulden (1968) stated that the topotypic specimens collected by him were deposited in the U.S. Museum of Natural History, Washington, D.C. Those specimens were not found in the current records of the museum or on the collection shelves of the Collection of Crustacea. Therefore, this material was deemed lost.
Besides the record published by Goulden (1968) , this rare species was also recorded by Hiskey et al. (1981) , who found it after two years of continuous sampling in Border Lake (Nebraska). That record could be effectively confirmed, because those authors deposited part of their material in the National Museum of Natural History. More recently, Bozek (1989) recorded again this taxon in Big Soda Lake, where he described its vertical distribution in relation with the oxycline. The species is clearly restricted to saline epicontinental systems. The zooplankton fauna of saline lakes has been poorly studied in spite of their uniqueness and the presence of rare and interesting species, such as Spinalona anophtalma Ciros-Pérez and Elías-Gutiérrez, the only blind cladoceran known in the Americas, described from another Mexican saline shallow-lake (Ciros-Pérez and Elías-Gutiérrez, 1997). Recently, the extreme environmental conditions of salt lakes have been implicated in higher rates of molecular evolution in different zooplankters, including cladocerans (Hebert et al., 2002) .
In this work, Moina hutchinsoni is redescribed from specimens collected in the former Lake Texcoco, near the urban area of Mexico City, Mexico. This population was compared with specimens from Border Lake, Nebraska, United States of America, the only other available material of this species in the National Museum of Natural History. Material from Texcoco was reared in the laboratory and kept in culture in order to test its response to different thermal, saline, and food conditions. Surveyed Area Temporary puddles located in the ancient Lake Texcoco basin (198269440N, 998009140 W) ), in which a dense surficial layer of Spirulina obstructed light penetration. The color of the water was red to brownish. Other species dwelling in the same puddles were the algae Dunaliella sp. and Spirulina sp., and the rotifers Brachionus plicatilis (O. F. Müller, 1786), B. dimidiatus (Bryce, 1931) , and Hexarthra sp. No other cladoceran was found in these systems.
MATERIALS AND METHODS
Parthenogenetic and ephippial females and many male specimens were collected from Lake Texcoco, both in April 1995 and October 2001. Zooplankton samples were collected with a standard plankton net (50-lm mesh size). One fraction of the samples was fixed in a 4% Formalin solution; the other was kept alive and transported to the laboratory for culturing. Fixed specimens were sorted and then preserved in 70% ethanol. Some specimens were processed by using critical point drying, and then coated with gold for SEM examination; observations were made at 10-15 kV in a Topcon SEM (Mexico), and a Leica Stereoscan 440 (Washington, D.C.). Descriptions were based on both SEM analysis and observation of specimens dissected in a glycerin-ethanol solution and drawn with the aid of a camera lucida attached to a light microscope. Specimens from Lake Texcoco were deposited in the collection of Zooplankton of El Colegio de la Frontera Sur, Chetumal, Mexico (ECO-CH-Z).
Life Cycle and Reproduction
Cultures were maintained using diluted brine-water that was obtained from the puddles of Lake Texcoco. Reproduction and survival rates of M. hutchinsoni were determined under different conditions of food, salinity, and temperature. We selected the following salinity values for testing: 5, 10, 15, 20, and 25 g L
À1
; these figures include the field-estimated range (8-22 g L À1 ), which was measured with a YSI-30 salinity-conductivity meter. Diet consisted of two species of microalgae supplied in constant dosages: one was the freshwater Ankistrodesmus falcatus (4 3 10 5 cells mL
) and the other was the marine Chlorella sp. (8 3 10 5 cells mL
); cell densities were roughly equivalent in dry weight. Both algae were obtained from the live collection of the Laboratorio de Hidrobiología Experimental, ENCB-IPN, Mexico City, and cultured in aseptic conditions in Bold's Basal Medium and Walne's enriched-reconstituted-sea water, respectively. Algal biomass was separated from the culture medium by centrifugation before feeding the Moina. Two temperatures were tested: 158 and 208C.
All possible combinations of the three factors were tested, according to a tri-factorial design: salinity 3 food type 3 temperature with a three-way ANOVA. Numerical analyses were performed with the STATISTICA software version 5.0.
Parthenogenetic females with embryos in the brood pouch were isolated and adapted to the test conditions (selected microalgae, salinity, and temperature); the progeny obtained after three weeks in each condition was then isolated, and single neonates were randomly distributed to 80 mL test volume in 100 mL glass jars. Ten replicates of each treatment were processed. Culture medium (diluted brine-water) and food concentration were completely renewed every 24 h. All containers were checked daily, and the progenies (when present) were separated, counted, and discarded. Records of survival and longevity of all breeders in all the treatments were also kept for analysis. Dried mud collected recently by one of us (ME-G) from the extinct Lake Winnemucca (Nevada, U.S.A.) was put in the same conditions as successful cultures of this species in order to obtain individuals arising from resistant structures (ephippia); unfortunately, this attempt was unsuccessful.
RESULTS
Family Moinidae Goulden, 1968 Genus Moina Baird, 1850 Moina hutchinsoni Brehm, 1937 Material Examined.-25þ undissected parthenogenetic females from Border Lake, Garden County, Nebraska, 30 June 1980 and 11 July 1979, deposited in the National Museum of Natural History, Smithsonian Institution (NMNH) coll. C. Goulden (USNM-181523). 100þ parthenogenetic females (ECO-CH-Z-01465), 10 ephippial females (ECO-CH-Z-01466), and 7 males (ECO-CH-Z-01464) from Texcoco Lake, Mexico, 10 October 2001, coll. F. Martínez-Jerónimo. Additional cultured material is represented by 20 parthenogenetic females (ECO-CH-Z-01462), 2 ephippial females (ECO-CH-Z-01461), and 15 males (ECO-CH-Z-01463), cultured from material collected. Original specimens and additional cultured specimens are deposited at the Laboratorio de Hidrobiología Experimental, Escuela Nacional de Ciencias Biológicas (Instituto Politécnico Nacional), Mexico City, Mexico.
Description of Female
Adult parthenogenetic females (Figs. 1, 19, 25, 40, and 41) . Mean body length ¼ 1.069 6 0.14 mm (P ¼ 0.05) (n ¼ 48), range ¼ 0.996-1.182 mm. Cultured females were significantly larger than field-collected females (P , 0.001), mean length ¼ 1.429 6 0.30 mm, range ¼ 1.251-1.668 mm (n ¼ 48). Body ovoid, with dorsal lobed projections in embryo-carrying females, as a result of an inflated brood pouch. In most females, dorsal margin of valves elevated slightly above dorsal margin of head; not elevated in individuals with no eggs. Posterodorsal angle almost at same level as longitudinal body axis. Dorsal and ventral margins arched equally, shaped as tip-rounded triangle. Ventral margin of valves slightly convex, with 32-38 marginal setae, which become submarginal anteriorly. Valve surface with faint cuticular lines, visible only at SEM magnification (Figs. 19, 20) . Setae followed by more or less uniform row of marginal spinules along posterior rim of valves (Fig. 4) .
Head.-Separated from body by cervical sinus, relatively large; ratio of head/body length almost 0.5. In lateral view, dorsal margin generally with small supraocular depression, posteriorly convex. Ventral margin protruding slightly posterior to antennule bases. Eye large, almost entirely occupying anterior part of head, smaller in some specimens. Ocellus absent. Head completely or partially covered by hair-like structures, longest behind antennules (Fig. 21) . Labrum elongated, narrowing distally, with curved tip, densely hairy on curved part (Fig. 5 ).
Antennule.-Short, rounded 21, 22, 29, 34, 35, , covered by small spinules arranged in series of rows from base to tip. Spinules longer and thinner in Border Lake populations than in Mexican specimens (see Fig. 21 vs. Fig. 34 ). Antennule with row of long hairs on ventral margin, sensory seta inserted slightly beyond its proximal half (Fig. 2a) . Antennule with 7 aesthetascs (vs. 9 typically present in most Moinidae), with bifurcated tips, surrounded by distal ring of spinules (Figs. 22, 35) . Aesthetascs hyaline, difficult to see under normal light microscope. Two aesthetascs longer than remaining five (see Fig. 22 ).
Antenna.-Basal segment large (Figs. 3, 20, 36, , coxal region folded proximally, with 2 small subequal basal sensory setae near internal surface and with rows of small spinules. Outer distal seta inserted on external surface near distal end of basal segment, relatively short and thin, naked. Long, 2-segmented inner distal sensory seta on internal (posterior) margin, extending to end of second exopodal segment. Antennal branches long, only basal member of 4-segmented branch (exopod) short, all other segments elongated, with transverse rows of spinules, sometimes with long hairs on dorsal surface. Some Border Lake specimens with longer and more densely arranged hair clusters (Fig. 43a) . The three longest exopodal segments subequal in size. Two distal endopodal segments shorter, slightly decreasing in size distally. Swimming setal pattern as: 0-0-1-3/1-1-3, spines: 0-1-0-1/0-0-1. Antennal swimming setae 2-segmented, bilaterally setulated.
Figs. 1-10. Parthenogenetic female of Moina hutchinsoni from Texcoco, Mexico. 1. Habitus, lateral; 2. Antennule, a) external view, b) internal view; 3. Antenna; 4. Posterior rim of valves; 5. Labrum; 6. First leg, D ¼ distal segment, P ¼ penultimate segment, 2¼second segment, 1¼first segment; 7. Second leg, arrow points special seta with hairy sensillum at tip, EX¼ exopodite, IDL¼inner distal limb, 3, 2, 1¼endites, GT¼ gnathobase; 8. Third leg, EX ¼exopodite, GT¼ gnathobase, 2, 3, 4 ¼ endites; 9. Fourth leg, EX ¼ expopod, GT ¼ gnathobase (folded); 10. Fifth leg, EX ¼ exopod, EN ¼ endopod.
First Leg.-Distal segment with 3 setae (Figs. 6,  44a-b) , middle one longest, anteriormost similar in size to posteriormost, with armature restricted to end or covering distal third (see Fig.  44a-b) , more chitinized. Penultimate segment with 2 setae, anterior one more chitinized, curved with armature from tiny spinulae to more developed spine-like projections (see Fig.  44a-b ). Second segment with 2 setae, subequal in size, bilaterally setulated. First segment with 3 setae, bilaterally setulated. Two ejector hooks present, with small setae on one side.
Second Leg.-Exopod with long seta, bilaterally setulated; setules along inner margin shorter (Fig. 7) . Inner distal limb portion with welldifferentiated lobe, bearing 2 bilaterally setulated setae. Intermediate endites (1-3) each with seta, setae decreasing in size proximally. Single curved sensillum between first endite and gnathobase. Gnathobase with 2 long setae, one of them 2-segmented, bilaterally setulated, the other unilaterally setulated; 9 additional shorter feathered setae. Next to these, 5 more feathered, shorter setae and proximal internal seta with hairy sensillum at tip. Proximal part of gnathobase with 3 setae, two of them feathered and similar in size, third shorter, naked, inserted closer to sensillum-bearing seta.
Third Leg.-Exopod subrectangular, armed with 6 setae, two of them short and thin, inserted distally, other four decreasing in size proximally, bilaterally setulated (Fig. 8) . Gnathobase with filter comb armed with 40-50 well-developed setae; second endite with single slender seta, third and fourth endites each with seta, both of them different in size.
Fourth Leg.-Similar to third leg, but exopod more rounded, with relatively longer distal setae. Gnathobase with filter comb armed with 35-40 setae, plus 4 distal setae, 2 proximalmost shorter, 2 distalmost 2-segmented, bilaterally setulated (Fig. 9) . Fifth Leg.-Exopod with 2 setae, longest inserted distally, shorter one inserted proximally, both bilaterally feathered (Fig. 10) . Endopod bilobed, with 2 setae, distal one short, proximal one long. Two triangle-like sensilla inserted near base of short seta.
Postabdomen.-Well developed (Figs. 26, 37 , 38, 45a-b), with several rows of spinules on lateral surface. Spinules arranged in scattered clusters near anus (Fig. 26) , instead of rows; with 6-9 lateral feathered setae (setae at this position in Mexican populations). Distal unicuspidal tooth (remnant of a bifurcate tooth) present, sometimes very large, or short and thin, in some cases absent. In some individuals from Border Lake, a small secondary tooth may be present (Fig. 45b) .
Postabdominal Claws.-With ventral row of 4-6 small spines near base of claw (Fig. 39) (Fig. 24) .
Ephippial Female.-Length 1.285 6 0.039 mm (P ¼ 0.95 for confidence interval) (n ¼ 10). Generally, similar to parthenogenetic female, except by the following: head, labrum, and antennules much more hairy. Antennular spinules in rows are longer and hairs clearly longer (Fig. 29) . Ephippium with two eggs, well marked with a clear line separating the nonmodified part of valves from the ephippium (Fig. 27 ). Surface ornamented with knob-like projections, more strongly developed towards a well differentiated, strongly chitinized dorsal keel. Each projection oval, with distal part narrowing to a flattened tip (Figs. 27, 28, 48) . Ephippium strongly chitinized, more or less translucent, with greenish coloration in fixed material. Length of ephippium 0.793 6 0.011 mm (P ¼ 0.95), range ¼ 0.723-0.840 mm (n ¼ 12).
Description of Male
Male.-Length of mature males 0.755 6 0.035 mm (P ¼ 0.95), range ¼ 0.996-1.182 mm (n ¼ 10) (Figs. 11, 12, 30) . Body more elongated than female, dorsal margin of valves slightly convex. Valves broadly oval, with posterior margin more or less straight. Ventral rim armed with 22-23 spine-like setae. Anteriorly, these setae inserted internally, rim lined with series of tube-like hairs, with widened tips (Fig. 15) . Head broad proximally, slightly tapering to distal end, with moderate-sized eye surrounded by hyaline lenses.
Antennule.-Inserted on anterior part of head, large, slightly curved, with 2 sensilla inserted on proximal third, one internal, the other on external surface (Fig. 11 ). Medial part with hairs and longitudinal rows of minute spinules. Terminal end with 5 hooks plus 8 aesthetascs with bifurcated tips. In mature specimens, 2 hooks subterminal, aesthetascs reduced, not visible in light microscopy (Figs. 13, 32 ). Hooks terminal in immature males, arranged in loose row, aesthetascs well developed (Figs. 14, 31 ).
First Leg.-Proximal segment with 3 feathered setae, second with 2 setae, third with single seta plus well-developed clasper hook. Copulatory pad covered by small spinules. Last segment with 2 feathered setae and digitiform projection, 2-segmented (Fig. 16) small seta-like structure, bilaterally setulated, and longer ejector, 2-segmented, armed distally with small spinulae on one side. Both ejector hooks well developed in immature males (Fig. 17) .
Postabdomen.-Similar to that of female (Figs. 18, 33) , with 6-12 feathered setae and several rows of spinules along ventral margin. Unicuspidal tooth present, with variable development, as in females. Claw with 2 well-differentiated pectens, proximal one with larger teeth, distal pecten with smaller teeth, decreasing in size toward tip. Dorsal spines (1-3) present, less developed than in females. Seminal openings lateral, on both sides, near claws (arrow in Fig. 33 ).
Laboratory Data on M. hutchinsoni Fecundity
The average clutch sizes recorded under each of the different treatments ranged between 12 and 24.8 neonates per female (Fig. 49a) . Highest values (24.8 neonates) were recorded for females fed with A. falcatus and reared at 158C, and at 10 g L À1 salinity. Best results for individuals fed on a diet of Chlorella were recorded at 5 g L À1 salinity and 208C. At higher salinity, the average progeny per female was similar, regardless of temperature (Fig. 49a) . The average total progeny recorded per female in each treatment is shown in Figure 49b . Overall, we observed highest fecundity at 158C; however, the highest value (136.7 neonates) occurred in females fed with Chlorella at 208C. Lowest progeny was recorded in individuals fed with Chlorella at 10 and 15 g L À1 of salinity (Fig. 49b) . The 3-way ANOVA applied to data demonstrated significant effects (P , 0.01) due to the three tested factors, with a general tendency to get the better results in animals fed with A. falcatus at 158C at the lowest salinity tested.
The average number of clutches per female is shown in Figure 49c . The highest value (8.4 clutches) was recorded in females fed with A. falcatus, at 208C and 25 g L À1 salinity. A lower figure was recorded at 10-20 g L À1 salinity, whereas lowest values were related to females grown at 158C, regardless of diet.
Longevity
Longest longevity was observed in females cultured at 158C and 5 and 25 g L À1 salinity, and fed with both microalgae. Individuals fed with A. falcatus at 5 g L À1 salinity survived 48 days on average (Fig. 49d) , whereas the maximum mean longevity for M. hutchinsoni fed Chlorella sp. was 51.7 days at 158C and 5 g L À1 salinity, with exceptional values reaching 61 days. The lower longevity values were recorded at 10 to 20 g L À1 salinity; similar low values were recorded at 5 g L À1 and 208C, as can be seen in Fig. 49d . The 3-way ANOVA applied to data showed significant effects (P , 0.01) on longevity due to the salinity and temperature, but not for the food.
Timing of Reproduction
The timing of first reproduction was related to temperature. At 208C, this value ranged from 4.6 to 6.1 days, regardless of food type and salinity (Fig. 49e) , whereas at 158C, values ranged almost one fold higher, from 8.6 to 12.6 days, depending on salinity conditions (Fig.  49e) . The average inter-clutch time ranged from 2.7 to 3.7 days in females grown at 208C (Fig.  49f) ; at 158C, higher values were recorded, particularly in individuals cultured at 5 and 25 g L À1 salinity (5.6 to 6.5 days, Fig. 49F ).
DISCUSSION
In the most recent account of the freshwater Cladocera of Mexico, Elías-Gutiérrez et al. (Brehm, 1937; Goulden, 1968) and central Mexico, a transitional biogeographic zone. Moina hutchinsoni was considered to be a morphologically highly variable species. This variability was detected when we compared the two different populations considered in this survey (Texcoco, Border Lake). In fact, the morphological variation of this taxon was observed by Brehm (1937) and led him to propose the existence of different ''races'' within a single population of this species, an idea that was supported later on by Goulden (1968) . However, because of the high plasticity shown by halophilic cladocerans, detected even at a molecular level (Hebert et al., 2002) , and the fact that these variations are intermixed and not consistently related to a locality, we considered that the variations observed are merely phenotypic adaptations to the environment. For instance, Goulden (1968) noted that males from Soap Lake collected in October ''. . . had seven to eight teeth while specimens collected in November had as many as twelve teeth,'' making reference to the feathered setae in the postabdomen. This suggests time and environmentrelated processes of a population. Also, the same author noticed an ''aberration'' consisting in a small bifurcate tooth in one parthenogenetic female from the same locality, a character that we never observed. Overall, the morphological evidence provided in this redescription is expected to be useful in refining taxonomic/ phylogenetic analyses and comparisons within the Moinidae. This is especially important when it has been stated recently (Hebert et al., 2002) that the accelerated molecular evolution shown by halophilic forms might obscure their phylogenetic relations.
In terms of taxonomy and nomenclature, it is unfortunate that the topotype material collected by C. Goulden is lost, and the type locality, Winnemucca Lake, is now dry. However, populations of this species are probably still present in adjacent hydrological basins such as Pyramid Lake, where an unconfirmed record of this species was found (World Lakes Database: http://www.ilec.or.jp/database/database.html). Material from this area could be considered for designation of a neotype to compare with other populations of Moina hutchinsoni and the close relative, Moina eugeniae Olivier, 1954, also poorly described.
Based on our morphological analysis of both the cultured organisms and the field-collected specimens, we concluded that the most variable characters in the species are: 1) pattern of hair development on head, antennules, antennae, and body; 2) number of feathered setae on postabdomen; in culture conditions, this feature always varied in the order of one or two elements; 3) a structure of both pectens of claws. Opposite to observations reported by Goulden (1968) , we did not detect variations in reference to the unicuspidal tooth on the postabdomen; this structure was always present, invariable in morphology.
Also, the few species that can survive in these halophilic environments display a set of peculiar adaptations, such as well-developed capabilities for ion regulation and a rapid life cycle for reproduction (Hebert et al., 2002) . Nevertheless, we observed that in ''experimental stable conditions'' (such as those applied in the laboratory tests), M. hutchinsoni could increase its reproduction and longevity, as it has been observed in other cladocerans such as M. macrocopa (see Martínez-Jerónimo and Gutiérrez-Valdivia, 1991) .
Studies on the experimental biology of species of Moina are scarce (Benider et al., 2002) ; we did not find any published information with respect to M. hutchinsoni that would allow comparisons with our results. Nevertheless, it is clear that the extreme longevity observed in cultured individuals was much higher than that observed for other Moinidae in controlledexperimental conditions, such as M. micrura, a species with a life span of up to 14.9 days at 208C (Rodríguez-Estrada et al., 2003) . Larger species, such as M. macrocopa, have a longevity of 20 days at 268C (Martínez-Jerónimo and Gutiérrez-Valdivia, 1991) and sometimes even less, depending on temperature (17 and 13 days at 158 and 208C, respectively). Benider et al. (2002) and Burak (1997) recorded the maximal individual longevity known for M. macrocopa: 25 days at 208C. The maximum average observed in laboratory conditions for M. hutchinsoni during this survey was unexpectedly high (51.7 days, with maximum individual values of up to 61 days). These results allow us to advance M. hutchinsoni as the species with the longest longevity known among the Moinidae.
Our results suggest that M. hutchinsoni delays the first reproduction at lower temperatures; in all assays, the first clutch is released always in more than five days. In M. macrocopa, this time varies from two to four days (Martínez-Jerónimo and Gutiérrez-Valdivia, 1991; Burak, 1997) . The average total progeny per female observed herein (137) was lower than that recorded in M. macrocopa (159) by Martínez-Jerónimo and Gutiérrez-Valdivia (1991) .
The relatively high reproductive and survival rates recorded at all the salinity concentrations tested confirm the euryhaline character of this species; we observed the highest reproductive rates at the extremes of the tested salinity range (5 and 25 g L À1 ). The salinity reported in Lake Pyramid, Nevada, where the species is presumed to dwell, is close to 5 g L À1 . Reduction in fecundity and survival rates at intermediate salinities remains unexplained but could be related to differences in water quality, mainly related to the concentration proportions of chlorides, bicarbonates, and sodium, calcium and magnesium ions, as well as variations in the pH and buffer properties in different dilutions. Further experimental investigation should be carried out in order to explore other biological aspects such as the effect of culture in diluted seawater or in a synthetic culture medium.
It is important to note that the natural environments where this species has been recorded, at least in Mexico, are being perturbated and led to extinction; also, some of the waterbodies where this species was previously collected in the U.S.A. have already disappeared. Therefore, considering the currently known distribution and ecological affinity of M. hutchinsoni, this species should be considered within the status of endangered in terms of conservation.
